Telomeres cap the ends of chromosomes, allowing complete replication of the chromosome and preventing the chromosome ends from being treated as broken DNA by repair mechanisms such as nonhomologous end joining (NHEJ). Telomeres can also form de novo at the sites of chromosome breaks. However, conversion of a double-strand break into a fully capped telomere leads to gene loss and genome instability and is potentially lethal. In humans, de novo telomere formation (DNTF) is associated with several genetic disorders, mental retardation, and some forms of cancer. Thus, cells have evolved mechanisms to maintain telomeres and at the same time strictly control DNTF.
The plant telomere repeat array (TRA) contains a simple sequence repeat (TTTAGGG) that is maintained by enzymatic addition of telomere sequence, dependent on telomerase (reviewed in Watson and Riha, 2010) . DNTF can be harnessed by creating transgenic plants with TRA sequences inserted at random, leading to chromosome breaks caused during the insertion being healed into de novo telomeres. This method shows promise as a top-down technique to create engineered minichromosomes suitable for multigene stacking on an autonomous, independently segregating genetic unit (Yu et al., 2007) .
One problem with telomere-mediated truncations is that the deletion of distal chromosomal sequences tends to prove lethal in the haploid plant gametophyte. Previous studies have circumvented this issue using nonessential chromosomes, such as the maize (Zea mays) B chromosome or recovery in spontaneous tetraploids (Yu et al., 2007) . Nelson et al. (pages 2263 Nelson et al. (pages -2272 ) used tetraploids as starting material for investigating DNTF in Arabidopsis thaliana (which does not have supernumerary chromosomes), based on the observation that large deletions that are lethal in the gametophytic generation of diploid Arabidopsis can be propagated in tetraploid plants (Vizir and Mulligan, 1999) .
Tetraploids of Arabidopsis Columbia-0 were generated using colchicine treatment, and DNTF was compared in tetraploid versus wild-type diploid plants following transformation with a TRA construct. A modified PCR assay enabled detection of staggered products, generated when T-DNA insertion leads to DNTF rather than integration at an internal site in the chromosome. Transformation of the TRA construct into tetraploid plants resulted in DNTF efficiency of 56%, fivefold higher than in diploid plants and 50-fold higher than in human cells. In all diploid lines, a new telomere formed close to the endogenous chromosome end, whereas chromosome truncation events were widely distributed throughout the entire genome in tetraploid plants (see figure) , consistent with random integration of T-DNA. Furthermore, the de novo telomeres formed in tetraploid Arabidopsis were found to mimic endogenous telomeres in their architecture and length regulation.
The authors then used this approach to explore the contribution of telomerase and components of NHEJ to DNTF by generating tetraploid Arabidopsis lacking telomerase, Ku70, or DNA ligase IV. DNTF was inhibited in tetraploid Arabidopsis lacking Ku70 or DNA ligase IV, suggesting that these components of NHEJ play an important role in DNTF in plants, as has been shown in yeast. However, plants lacking telomerase showed increased efficiency of DNTF, suggesting that telomerase activity inhibits DNTF, even though it is required for telomere maintenance over the long term.
This work demonstrates that telomere truncation can occur with high efficiency in tetraploid Arabidopsis and offers new insight into pathways influencing DNTF in plants. 
